Expression of the novel Wnt receptor ROR2 is increased in breast cancer and may regulate both β-catenin dependent and independent Wnt signalling.
Wnt signalling has been implicated in breast cancer, and in particular aberrant β-catenin-independent Wnt signalling has been associated with breast cancer metastasis and Tamoxifen resistance. Despite Wnt pathway involvement in many human cancers, attempts to target the pathway therapeutically have been disappointing. The recent discovery that the receptor tyrosine kinase-like orphan receptor 2 (ROR2) is a novel Wnt receptor provides a potential new therapeutic and diagnostic target. To clarify the role of ROR2 in breast cancer, we investigated its expression via ROR2 immunohistochemistry in a clinical cohort of breast cancer patients, and via in vitro studies incorporating both overexpression and knock-down of ROR2. ROR2 was expressed in the majority of breast cancer patients (87%), including those classed as triple negative. Breast cancer patients expressing ROR2 had a significantly shorter overall survival than those lacking ROR2 expression (P < 0.05). Overexpression of ROR2 in the mammary epithelial cell line, MCF10A, increased both β-catenin-dependent and β-catenin-independent targets and decreased cell adhesion. Knock-down of ROR2 in the breast cancer cell lines, MDA-MB-453 and HCC1143, decreased both β-catenin-dependent and β-catenin-independent targets and increased cell adhesion. Treatment of ROR2-expressing breast cancer cells with the novel berberine derivative, NAX53, significantly inhibited cell proliferation and migration. This is the first study to report the expression of ROR2 in breast cancer. Breast cancer patients expressing ROR2 had a significantly worse prognosis than those lacking ROR2. ROR2 may regulate both β-catenin-dependent and β-catenin-independent Wnt signalling pathways, and represents a potential diagnostic and therapeutic target.